ABSTRACT
INTRODUCTION
Diabetes mellitus is a chronic metabolic disease characterized by hyperglycemia resulting from defects in insulin secretion, insulin action or both. The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction and failure of various organs, especially the eyes, kidneys, nerves, heart and blood vessels (2) . Several pathogenic processes are involved in the development of diabetes. These range from autoimmune destruction of the ß-cells of the pancreas with consequent insulin deficiency to abnormalities that result in resistance to insulin action. The vast majority of cases of diabetes fall into two types. Type-1 diabetes (5-10%), where the cause is an absolute deficiency of insulin secretion and Type-2 diabetes (90-95%), as the cause is a combination of resistance to insulin action and an inadequate compensatory insulin secretory response
(1) . The vascular endothelium plays a vital role in vascular homeostasis by synthesizing and releasing a number of active factors which are involved in the regulation of vascular tone, and thrombus formation (6,13,37) . The vascular endothelium plays an important role in maintenance of vasodilatation through the release of nitric oxide (NO) (12, 41) . Nitric oxide relaxes the smooth muscle surrounding the vessels and inhibits the adhesion and aggregation of platelets (3) . It limits vascular recruitment of leukocytes by inhibiting the expression of proinflammatory cytokines and leukocyte adhesion molecules (13) Insulin has an important vascular action to stimulate production of (NO) from endothelium. This leads to capillary recruitment, vasodilatation, increased blood flow, and subsequent augmentation of glucose disposal in classical insulin target tissues (e.g. skeletal muscle) (32) . Type 2 diabetes mellitus is characterized by insulin resistance and, depressed NO functions (28) .
Endothelial cell dysfunction represents a common pathophysiological pathway of diabetic complications. Gradual accumulation of advanced glycated end products (AGEs) and induction of plasminogen activator inhibitor-1 that result in the decreased expression of endothelial NO Synthase (NOS) and reduced generation of NO (40, 24) .The importance of the NO pathway is demonstrated by the strong link between endothelial dysfunction and cardiovascular diseases as arterial hypertension, hypercholesterolemia, coronary heart disease and heart failure (23) . Nitric oxide synthesis may be stimulated by a variety of physiological agonists as shear stress and pharmacological agents. Regular exercises may represent a nonpharmacological therapeutic option to delay the decrease in endothelial function associated with aging, atherosclerosis or heart failure (26,31) . 
SUBJECTS & METHODS

RESULTS
1-The characteristics of the subjects
This study was carried out on thirty type 2 diabetic patients and another thirty non-diabetic healthy control subjects. The disease duration of patients was (4.12±1.64) years. There were non-significant differences in regarding to age, sex and BMI. There was significant reduction in nitric oxide level in diabetics (15.59±1.52) than control subjects (23.3 ± 1.99) (P = 0.000) table (1). 
2-The comparison between both groups (I, II) at the beginning of the study:
The patients were divided into two equal groups Group-I and Group-II. Before the study there were non-significant differences between them in regarding to age, BMI, duration of the disease, fasting and post-prandial blood glucose and nitric oxide levels table 3, fig. (1). There were significant reductions in the fasting blood glucose levels (FBG) in group-I after exercise than group-II (P=0.049). There was a non significant reduction in the postprandial blood glucose levels in group-I after exercise training than group-II (P= 0.089). There were highly significant increases in nitric oxide levels in group-I after exercise (P=0.000) table (4). (2).-Group-I showed significant reductions in the fasting and postprandial blood glucose levels after exercise P-value = (0.028 and 0.016) respectively. There were nonsignificant differences in group-II, before and after the study in regarding to fasting and post-prandial blood glucose levels (P= 0.95 & 0.65) respectively table 5. 
4-The Comparison of NO levels among three groups at the end of the study
The mean value of nitric oxide of group-I increased after exercise and approached to the level of NO of control subjects without significant difference (P=0.052), while this didn't occur in group -II at the end of the study P=0.00 table (6). (39) . The forearm blood flow increased significantly by physical exercise for 12 weeks for 30 minutes of brisk walking; 5 to 7 times per week in patients with mild essential hypertension. This finding suggests that long-term physical exercise improves endotheliumdependent vaso-relaxation through the release of nitric oxide in normal as well as hypertensive subjects (21) . In addition supine ergometer exercise stimulates the release of NO in patients with effort angina.
(34)
Also twelve weeks of endurance exercise training in patients with coronary artery disease led to an improvement in endothelial function as measured by brachial artery flow-mediated dilation (7.9% at baseline vs. 11.1% at 12 weeks).
(10)
Cycling exercise at 50% of maximal oxygen consumption for 30 min/day, 5 days/ week for two consecutive menstrual cycles increases endogenous NO release in patients with peripheral vascular disease (4) Also endurance-training with sub-maximal exercise test for 30 minutes at 60% of their individual maximal work capacity increased the formation of nitric oxide this may contribute to vasodilatation during physical exercise (15) . Basal production of NO increases in hypercholesterolemic patients in response to 4 weeks of cycling moderate intensity whereas brisk walking improves the forearm blood flow in response to acetylcholine in hypertensive subjects by increasing vascular shear stress (31) . Recently acute exercise induced a significant increase in nitrite/nitrate plasma levels in both sedentary and active subjects and it seems that either acute exercise even for a short time training period can induce an increase in circulating NO (11) . There are some molecular mechanisms underlying the enhanced endothelial function in response to exercise. They may be due to a direct effect of exercise on the vasculature by generating a recurrent intermittent increase in shear stress, a well known physiological stimulus to NO bioactivity, increased expression of endothelial NOS and enhanced antioxidant enzyme levels (12,17,26,39) . Acetylcholine may represent another mechanism mediating NOdependant dilation during physical activity . The neuromuscular junction of motor nerves that synthesize, store and release Ach may represent a physiological source of acetylcholine during exercise that stimulates endothelial release of NO, triggering vaso-relaxation and increased blood flow (14) . It was found that short-term exercise-increased endothelial NO synthesis in skeletal muscle arterioles and increased the vasodilator responses to acetylcholine and Larginine (15,26) . It was found that two bouts of lower limb exercise separated by a 30-min recovery increased systemic production of NO during exercise even in resting vessel beds which was not directly involved in the exercise stimulus
On the other hand, results of this study contradicted with some previous studies (29,27) . Some investigators reported that 8 weeks of supervised circuit training with moderate intensity in 19 healthy men did not significantly affect endotheliumdependent function (29) . This may be due to the impairment of NO-related endothelial function in diabetic patients. The individuals with impaired endothelial function appear to be more sensitive to exercise training than healthy individuals (20,27) . In this study, there was significant reduction of blood glucose levels (both FBG & PPBG) after exercise in spite of unchanging the medical treatment. This improvement of hyperglycemia may be a possible contributor to the improved endothelial dysfunction and NO production in the exercised group (8) . Conclusion: Treadmill exercise with moderate intensity increases production of nitric oxide (improves endothelial function) in type 2 diabetic patients so it was recommended to be applied for those patients in addition to the medical treatment to protect them against cardiovascular complications. 
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